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PARAMETER ELECTION METHOD WITH BALLOTING METHOD FOR THE 
SELECTION OF PARAMETERS IN PROTOCOLS (E.G. TANDEM FREE OPERATION 

TFO) 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] This application is the US National Stage of 
International Application No. PCT/DE02/00238 filed January 
24, 2002 and claims the benefit thereof. The application is 
incorporated by reference herein in its entirety. 

FIELD OF INVENTION 
[0002] The invention relates to a method for determining the 
parameters that are to be used, particularly codec modes, 
using TFO, for transmitting data between a first user and at 
least one second user using TFO. 

BACKGROUND OF INVENTION 
[0003] Mobile radio networks are known to the specialist from 
various standards such as GSM etc. When transmitting from one 
mobile radio user to another mobile radio user via a mobile 
radio network, data (voice data or other data) in accordance 
with predetermined parameters (relevant bit rate, coding 
etc., known as codecs) is transmitted in coded form on the 
air interface of the mobile radio network. In a Transcoder 
Rate Adaptation Unit (TRAU) of a base station, the data is 
reformatted ( trginscoded) (as a rule the common fixed-network 
PCM format etc.), is transmitted further circuit-switched or 
packet-switched, receded again (trcinscoded) before 
transmission to the second user via a second air interface 
with the parameters known to the second user (a codec mode 
known to this user) into a format suitable for transmission 
via the air interface. The repeated re-coding impairs the 
voice quality. If two communicating users within a mobile 
radio network know of at least one similar transmission 
format (or defining parameters), i.e. at least one same 
codec, data from one telecommunication user to another 
telecommunication user can be transmitted without 
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transcoding. This method of transmission, also known as 
tandem free operation (operation without dual tandem 
transcoding) increases the quality and reduces the required 
bandwidth, because a smaller bandwidth can be used for 
transcoder-f ree transmission than for transcoded 
transmission . 

[0004] For a multi-rate codec AMR-WB (which divides the radio 
bandwidth, according to radio conditions, into wanted and 
protective signals and enables eight out of nine different 
modes) the (at least) two users exchange the modes that are 
to be supported for communication between them (supported 
codec set) and which are actually to be used (active codec 
set) . The modes (maximxom of four in GSM) on which both users 
agree is then determined by means of a specified algorithm. 
Generally the voice quality is also taken into account during 
this. For example, there is a rule which states that at least 
one of the bottom three (for AMR half -rate) or five (for AMR 
full-rate) modes must be present for a TFO communication. 

SUMMARY OF INVENTION 
[0005] The object of this invention is to provide a method that 
results in a well thought-out decision when choosing between 
the parameter sets (codec modes etc.) offered to the two 
users. The object is achieved by means of the independent 
claims . 

[0006] In this way, the (at least) two users select the 
parameter sets which are to be used (codec modes etc.) from 
the parameter sets known to them, corresponding to the 
candidate election on the basis of an election, the method is 
very flexible with regard to any subsequent introduction of 
new parameter sets or the changing of the benchmark scales 
for the parameter sets. 

[0007] For this purpose, a weighting, (a number of votes) , can 
be provided for each parameter set that a user knows (e.g. 
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codec mode) . Depending on which mode a user offers to the 
connection in the active code set, he receives a total number 
of votes. The user with the most votes determines what mode 
is first selected from the modes that both users support 
(common supported codec sets, CSCS) . In accordance with one 
voting method (corresponding for example to DeHondt or 
StLague/Schepers) , it is determined which user can search for 
a mode as a second, until all the modes to be selected (the 
minimum of the maximum number of modes in the active code set 
(MACS) of the users) are allocated. In order to ensure that 
the method leads to the same result for all users regardless, 
the same procedure should be made known to both users. For 
example, the following can be specified for TFO: If one user 
offers only low and the other only high modes, the user 
offering the high modes must first select his lowest modes, 
and the user offering the lowest modes must first select his 
highest modes. A further example of this is where the next 
possible mode must be selected from an offer with the highest 
number of votes. 

[0008] The method is particularly suitable for determining 
parameter sets (codec modes) for TFO in the mobile radio- 
communications as well as for other areas. 

[0009] The method enables a dynamic selection of parameters. 
Furthermore, it enables the interest of at least two users to 
be taken into account. It can also be very flexibly adapted 
to adapted master conditions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] Further features and advantages are given in the 
following description of an example of an embodiment, with 
reference to drawings. These are as follows. 

Fig. 1 A method in accordance with the invention whereby an 
identical determination of parameter sets is effected 
independently by all users (MS) . 
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Fig. 2 A further method in accordance with the invention 
whereby a determination of parameters (parameter 
sets) for the user is effected by a trust control 
centre . 

Fig. 3 An example of the application of the method for AMR- 
WB TFO. 

Fig. 4 A further method in accordance with the invention. 

DETAILED DESCRIPTION OF INVENTION 
[0011] Fig. 1 shows a plurality of users 1-N between whom data 
is to be transferred, whereby for the transmission of data 
between the users, parameters are to be negotiated which 
determine how the data is to be transferred (scanning rate, 
bandwidth, coding etc., particularly codec modes for TFO) or, 
for example also which options can be supported in a 
protocol . 

[0012] For this purpose, the users disclose between themselves 
the number of parameter sets supported by them (number of 
supported codec modes, supported protocol options etc.), the 
individual parameter weighting, supported parameters and the 
parameters presently in use in step A 1, in order to prepare 
the parameter voting by means of an election method. 

[0013] In step A 2, each user determines, in accordance with a 
predetermined method, the parameters to be used for the 
transmission of data to other users, taking account of 
parameter sets (codecs etc.) supported by this user and by 
other users. For this, a weighting factor (a number of votes) 
for the parameters is first determined in step A 2.1, if 
these are not already specified in a protocol known to all 
users, with the weight factors stating the number of votes a 
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user has in each case for which parameter set (codec) . Based 
on the weighting factors (negotiated or specified by a 
protocol) and the parameter sets offered by this and the 
other user, the total number of votes per user and the number 
of parameter sets to be selected are determined. In step A 
2.3, the voting method to be used is determined on the basis 
of the number of votes available to a user in each case 
(whereby the user in the case of the method shown in Fig. 1 
knows how many votes the users have and how they apply them) . 
This can, for example, be similar to the DeHondt method, or 
another method, used to elect candidates to parliament, but 
used in this case for the election of parameter sets (codec 
modes etc.) for transmission in a mobile radio network etc. 

[0014] In step A 2.4, the users (mobile stations, PDA, etc.) 
vote (corresponding to a parliamentary election but with a 
different number of votes for the voting users) , but each 
user 1-N determining according to an identical method which 
user selects, e.g. which codec mode (whereby, for example, in 
a protocol known to all users it can be determined that each 
user chooses the highest (or lowest) codec mode available to 
him, or codec modes are given certain votes according to 
their level). In step A 2.5, an election result is thus 
obtained in the form of a list of all the parameters used by 
all the users 1-N (e.g. mobile radio codecs). 

[0015] Then, in step A 3, the parameters determined in this way 
by each user 1-N are used to transmit data (voice data etc.) 
between the users. 

[0016] In Fig. 2, instead of a (vote for) determination of the 
parameters in each user (mobile station, PDA etc.) in 
accordance with an identical method, a determination of the 
parameters takes place in a control centre. To do this, the 
information relevant to selecting the parameters is sent in 
step B 1 to the control centre (for instance, the examples of 
information given for this purpose in Fig. 2). In step B 2, a 
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selection of the parameters (codecs etc.) takes place in the 
control centre. 

[0017] In step B 3, the parameters determined in the control 
centre that can now be used for the transmission of data are 
sent to each user 1-N. In step B 4, the determined parameters 
(the available and/or actual selected codecs) are used by 
each user for the transmission of data (voice data etc.) to 
another user. 

[0018] In Fig. 2, instead of a (vote for) determining the 
parameters in each user (mobile station, PDA etc.), a 
determination of the parameters in a control centre takes 
place in accordance with an identical method. 

[0019] In Fig. 4, instead of a (vote for) determining the 
parameters in each user (mobile station, PDA etc.), a 
determination of the parameters takes place in accordance 
with an identical method in several decision units in the 
network (Transcoder (TC) , Transcoder Rate Adaptor Unit (TRAU) 
Base Station Subsystem (BBS), Radio Network Controller (RNC) 
etc.) allocated to the users. For this purpose, in step C 1 
the information relevant to selecting the parameters is sent 
to the decision units (for instance, the information given as 
examples for this purpose in Fig. 2) . In step B 2, a 
selection of the parameters (codecs etc.) takes place in the 
decision units. 

[0020] In step C 3, the parameters determined in the decision 
units that can now be used for the transmission of data are 
sent to each user 1-N. In step C 4, the determined parameters 
(the available and/or actual selected codecs) are used by 
each user for the transmission of data (voice data etc.) to 
one of the other users. 

[0021] Fig. 3 shows an example of an application for the use of 
the methods for determining codecs for a TFO communication 
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(AMR-EB-TFO) between users. Various modes are given in Fig. 
3a by showing their transmission rate parameters (6, 65, 8, 
85 to 23, 85 kbits/s) . For example, the method can be defined 
so that the number of votes specified for this (2, 4, 1) 
are available in each case to the user that supports this 
mode (for example 2 votes for the first mode, 4 for the 
second etc . ) 

[0022] As shown in Fig. 3b, the first user (side B) can, for 
example, support the parameter sets (codec modes 6,65 / 8,85 
/ 12,65 / 14,25 / 15,85 / 19,86 kbits/s) given under SCS and 
proposes the modes 6,65/8,85/12,65/14,25 shown in bold under 
ACS, for which he receives 2+4+6+8=20 votes . 

[0023] As shown in Fig. 3c, the second user (side A) supports 
the modes 8,85 - 23,85 shown in bold under SCS and proposes 
the modes 15,85 / 18,25 / 19,85 / 23,05 / 23,85 shown in bold 
under ACS, for which he receives 10+9+7+3+1=30 votes. 

[0024] Whereas (Fig. 3b, MCAS = 4) the first user (B) desires a 
maximum of four of the modes to be used, the second user (A) , 
according to Fig. 3c (MACS = 5) would like a maximum of five 
of the modes to be supported. Therefore, the number of 
parameters to be given (modes) , in Fig. 3d, is set to the 
minimum number of modes receiving the maximum support from 
the two users (minimum of 4 and 5), i.e. four, so that four 
parameter sets (modes) are to be selected from the four modes 
8,85 / 12,65 / 14,25 / 15,85 / 19,85, given under CSCS 
(Common Supported Code Set) and known to both users (modes 
shown in bold under SCS in Fig. 3b and 3c) . 

[0025] Based on the number of votes determined in Fig. 3b and 
Fig. 3c, who has what voting right is determined, for example 
in accordance with the DeHont or Stlague/schepers method etc. 
in this case user A has voting right 1 and voting right 3, 
but user B has voting right 3 and voting right 4 (i.e. for 
the second and fourth codec mode to be selected) . In the 
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simplest case, the voting method can be such that voting 
takes place alternately after the first vote. 

[0026] Fig. 3e shows that B has voted for mode 15,85, which, 
for example, can mean that A automatically selects the 
largest mode (that should be known to a control centre in 
accordance with Fig. 2 or to all users in accordance with 
Fig. 1). 

[0027] As shown in Fig. 3f, A now votes for mode 14,85 because, 
for example, it is predetermined that B votes for a mode 
proposed by A that is as high as possible, as a first mode. 

[0028] As shown in Fig. 3g, B now votes for mode 19,85 because 
it is predetermined that A has supported a mode, proposed by 
B, that is the lowest possible (according to Fig. 3d) as a 
CSCS supported mode, with 19,85 being the lowest in this 
case. 

[0029] Then, in Fig. 3h, A votes for the next highest mode 
proposed by A contained in the CSCS set, i.e. 12,65. This 
means that finally modes 12,65, 14,25, 15,85 and 19,85 have 
been selected and are now available or determined for the 
transmission of data between users. The method is very 
flexible and can also be used with any new codec modes 
introduced and be quickly adjusted to various assessments of 
the voice quality of the AMR-WB mode by changing the number 
of votes for the codec mode in the voting method. 
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